The recent paper by Bella ore, Ghezzo, Tagliapietra and Umgiesser [1] gives us the opportunity to discuss the relative sea level rise in Venice (Venezia). They accept that the Venetian sea level rise will be part of a global rise caused by ocean thermal expansion and melting of icecaps caused in turn by global warming induced by anthropogenic carbon dioxide production. In reality the sea levels have been only oscillating during the last few decades. The worldwide average sea level rise is free of any acceleration. This is also true for the Venice and Trieste tide gauges. The sea level records of Venice and Trieste are very di erent, and it is impossible for two places so close together to have such di erences from a common rise in sea level. Venice is sinking relative to Trieste.
Introduction
The world tide gauges measure the local relative sea level that is oscillating with many periodicities. Because of this oscillatory behavior, with important periodicities up to a quasi-60 years, more than 60 years of data are necessary to infer the local rate of rise of the relative sea level, recorded without major gaps or perturbing events. The relative sea level acceleration is then computed as the time rate of change of the velocity [2, 3, [41] [42] [43] 60] .
A tide gauge does not measure the 'absolute sea level' (whatever that might be) but only the value at the tide gauge position. Uplift or subsidence of the land may be greater than the rise or fall of sea level. The module of the vertical velocity of the tide gauge may be even larger than the module of the relative rate of rise or fall of sea level because of the general subsidence or uplift for an area.
The question of tectonic stability is often ignored in the literature. We need to distinguish between 'absolute' and 'relative' sea-level rise. Until recently, the zero in verti-*Corresponding Author: A. Parker: E-mail: albert.parker.2014@gmail.com cal positions was the sea level. The vertical position of any spot on land was then referred relative to the sea level. The claim the sea level is rising has voided this reference frame. A new position location system is rede ned by using a global reference frame and the satellite measurements.
The error of the GPS computations of vertical velocities of selected xed points, the GPS domes, as [9, 10] is still above ±2 mm/year [5, 6] . As the worldwide average tide gauge (average values of 170 tide gauges with records longer than 60 years) as discussed later has a rate of rise of 0.25 mm/year. The GPS based technique has to be further improved to assess the absolute rate of rise of the sea level along the coastline.
If we want to study the evolution of the sea level measured along the coastline over 100 years, we must use measurements collected in a signi cant number of locations covering the world over 100 years. Actually, being the rst 60 years of measurements not enough to infer any trend, we do need records spanning 160 years. If, for example, we have a few measurements in some areas of uplift since a century ago, such as North America, and none for the subsiding Paci c atolls, then by adding records there only for the past 20 years, the global sea-level rate may appear to accelerate drastically even if this is not true.
By manipulating the time series selectively in the number, location and clustering of data points within a template of an oscillating sea level, selective modelling can claim an accelerating pattern. By changing the population of the global mean sea level surveys by cherry picking, playing not only with di erential subsidence or uplift but also phasing of the oscillations relative to the short time window, it is possible to claim almost any accelerating pattern.
Only the study of the acceleration patterns in the sea level records of su cient quality and length provides real information. We will show that the tide gauges of the Venice area are acceleration free, like of all the others worldwide tide gauges of su cient quality.
Method
The following mathematics and data analysis is reproduced from other works as [6] . Traditonally the relative rates of rise are computed through the linear tting:
applied to a distribution of measured points {x i , y i } i=1, . . . ,n where yi is the monthly average relative mean sea level at the time x i . SLR+ is the relative rate of rise, A+ the intercept and y+ the tted value at the time x. The residual:
includes mostly periodical oscillations, noise, tting inaccuracies or eventually the in uence of global warming (if detectable) that would in case produce a departure from the linear trend. The relative rate SLRj,k is computed over the time window (x k −x j ) by linearly tting the data {x i , y i }i=j, . . . ,k through the formula:
wherex andȳ are the sample means.
Usually j=1 is the oldest record, and k=n is the latest record, and SLR1,n is the latest estimation of the relative rate of rise. Equation (3) with j variable and k=n permit to compute the present velocities simulating the e ect of tide gauge recording started at di erent times x j . Equation (3) with j=1 and k variable permit to compute the velocities at any time xk to estimate the acceleration:
The relative sea level acceleration oscillates and it may be positive or negative simply as a result of the sea level oscillations rather than global warming or cooling. To better clarify, we may consider a tting with a line and sines having the expression:
where y* is the tted relative sea level and the time x, SLR* is the relative rate of rise and A* is the intercept, while A i , x c,i , w i are the amplitudes, phases and periods of the oscillations. The residual
now includes noise, tting inaccuracies, periodic oscillations that are not exactly sinusoidal, periodic oscillations that are not included or eventually the in uence of global warming (if detectable) that would produce a departure from the linear trend. All the ttings (1) to (6) are easily implemented in an excel spread sheet.
To check for periodicities in a time series there are many approaches and tools, some of them public domain and some of them licensed software. Often these tools assume the periodical oscillations have simple shape, as for example a sine or a cosine.
By computing the coe cients of equation (5) by minimizing the sum of the squared residuals of every component (the linear tting rst, then the rst sinusoidal term, the second sinusoidal term, etc. etc. up to the n-sinusoidal term), the periodicities of the sinusoidal oscillations are also computed in order of decreasing amplitude. As the determination of the sinusoidal periodicities is a nonlinear problem, the rst guess and the computational algorithm may have in uence on the determination of the coe cients.
We also use here the algorithm of [65] to compute the periodogram, i.e. the distribution of amplitudes vs. periodicities of the oscillations of prescribed shape. Being this tool a more specialized instrument that uses a much larger number of periodic functions, the approach [65] produces better results than the excel approach.
Results
. The global picture of relative sea level rise and subsidence at the tide gauges The non-accelerating sea level claim may not be local. The conditions in a particular tide gauge location may not be representative of the global conditions of the world oceans. It is therefore important to show that the pattern of Venice and Trieste is similar to the pattern evidenced in all the other geographical locations worldwide if we want to prove the alleged acceleration claim is wrong. The worldwide average tide gauge records of su cient quality and length tted by equation (5) exhibit the expected inter-annual, decadal and multi-decadal periodicities up to the quasi-60 years and no acceleration. Therefore, it is important to clarify which are the experimental data actually available to support claims. We will show that from what is actually measured at the tide gauges, the only possible claim is that the few tide gauges of enough quality and length displaced along the world oceans coastline are acceleration free over the last 20 years and rising on average of only 0.24 mm/year.
The tide gauges only measure the sea level oscillations relative to the instrument. As the sea level oscillates with many periodicities from hours to multi-decadal detected, the classical analysis of a tide gauge result for the purpose of assessing the sea level rate of rise (or fall) is to linearly t the monthly average mean sea level time history. As the longest periodicity detected in the tide gauge signals is quasi-60 years, clearly more than 60 years of data are needed to infer a reasonably accurate local relative rate of rise at any tide gauge location. Without at least 60 years of recorded data, the computed relative rates of rise are unrealistic. The most complete database of sea level data is provided by the Permanent Service for Mean Sea Level (PSMSL) [11] .
A satellite-based system is used to determine the vertical velocity of GPS domes near the tide gauges to understand the subsidence or uplift component of the relative sea level rise or fall. One of the most complete sources of GPS domes vertical velocity is the Système d'Observation du Niveau des Eaux Littorales (SONEL) [61] .
The GPS assessment of vertical velocities of GPS domes still su er large uncertainties. Records only cover a few years, even as few as two years, , and are only available for a limited number of locations near a tide gauge, as the most of the GPS domes of [62] are quite far from the coast. The subsidence of a coastal tide gauge may di er considerably from the subsidence of an inland GPS dome, and the relative position GPS dome to tide gauge is very often not even surveyed.
To understand the need of more than 60 years of recording to compute a reliable relative rate of rise of sea levels at a tide gauge location, Figure 1 presents the classical determination of the relative rate of rise by linear tting in two tide gauges of the Paci c, Sydney and San Diego, where the multi-decadal oscillations are not phased, the subsidence at the tide gauge is di erent, and the start of the record is di erent. In one tide gauge, the rate of rise is marginally rising and in the other the rate of rise is marginally reducing over the last 20 years. The SLR20 is the relative rate of rise computed by using a 20 years' time window. The short term tide window is misleading in both locations, showing relative rates of rise much larger or smaller than the true values. Before 60 years of data are recorded, the computed relative rate of rise is very far from the true value. This gure indicates how careful we should be when dealing with short tide gauges even if carefully levelled against a datum, and assuming that the datum is xed when it may not be. Having clari ed the minimum length requirement, let's now consider the tide gauges and GPS domes velocities computed in the PSMSL and SONEL data bases [8] and [62] . Figure 2 presents the geographical distribution of the PSMSL tide gauges relative rates of rise and length [8] and the SONEL GPS domes velocities [62] . This gure 2 gives a synthetic idea of which data are actually available to compute a single parameter, the global mean sea level, since the 1900 or the 1870, and how relevant is the selection procedure followed to choose the very limited subsets of tide gauges to stack together despite their di erent length. The variability of rates of rise is very large even when considering very small geographical areas, and most of the oceans are not surveyed at all.
The latest PSMSL survey of relative mean sea level of worldwide locations satisfying most minimal quality requirements (but not the 60 years of recorded data) can be downloaded from [8] . The survey include 560 tide gauges, maximum number of recorded years 183, minimum number of recorded data 21, average number of recorded data 56.52. The record is sometimes continuous, more often a longer record with gaps. While the maximum completeness is 100%, the average completeness is 91.50% and the minimum completeness 70%. The relative rates of rise computed in these 560 tide gauges are strongly variable ranging from +9.72 mm/year to −17.42 mm/year with an average value of 1.04 mm/year. A positive relative rate of rise represents sea levels that are rising relative to the tide gauge.
As the requirement of minimum 60 years of recorded data is quite important, a better idea of the actual rates of rise in any location may only follow consideration of the stations satisfying this latter criterion. In this case, there are 170 tide gauges to consider, with average number of years recorded 91.04, average completeness 93.72% and relative rates of rise computed in these tide gauges are strongly variable ranging from +9.21mm/year to −13.08 mm/year with an average value of 0.25 mm/year. The average uncertainty of the statistical tting is ±0.15 mm/year, with the actual uncertainty expected to be certainly much larger (see Figure 1 for two examples of the time dependence of the relative rate of rise).
To compute the relative acceleration at a tide gauge, for example over the last two decades requires minimum of 60 years of recorded data, i.e. minimum 80 year recorded data at the present time. By introducing this minimum requirement, there are only 100 tide gauges to consider worldwide. In this case, the average number of recorded years is 107 and the average completeness 95.13%, while the maximum, minimum and average relative rate of rise of sea levels are 6.56, −8.1 and 0.24 mm/year. 20 years ago the relative rates of rise in the same tide gauges were exactly the same, i.e. the acceleration in these tide gauges was zero over the last two decades.
Figures 2 a, b present the 3D excel plot (obtained by using the worksheet of [63] ) of the number of years recorded vs. the latitude and longitude of the tide gauges, for all the 560 tide gauges and for the longest 80 that could be reasonably used to infer a global acceleration trend over the last 20 years. The world ocean coverage is minimal even if misleading short records are accepted. Figure 2 .c shows the relative rates of rise of sea levels in the only 80 stations that could be used to assess the presence or the absence of sea level acceleration over the last 20 years. The world ocean coverage is even worse. There are few spots with satisfactory coverage, mostly in North Europe and North America. Even in these few spots, the very best tide gauges of the world have strongly variable relative rates.
On average, the relative rate of rise is a small 0.24 mm/year, but the variability of the rate of rise is large. With minimum little e ort, comparison of the latest relative rates of rise with prior values for the same tide gauges also show the acceleration is also virtually zero. We stress that the tide gauges of the PSMSL survey recording since the year 1900 number only 53, and those with 60 years of recording in 1900 just 2. This indicates how the GMSL reconstructions since the 1900 are highly speculative we avoid commenting the value of the reconstructions since 1870, as the supporting observations do not exist at all. Figure 2 .d presents the vertical velocities of SONEL GPS domes downloaded from [62] . These inland GPS domes reasonably close to tide gauge locations only give a rough idea of the strongly variable subsidence or uplift rates around the world.
We are talking here about the land and not the sea. Apart from the shorter term oscillations, the land is moving not less than the sea level, as the vertical velocities of the land are comparable in magnitude and variability to the vertical velocities of the sea.
The computation of the GPS domes' vertical velocity still su er signi cant inaccuracies, and the vertical velocity of a coastal tide gauge may di er considerably from the velocity of an inland GPS dome, often presenting more subsidence. In the 360 GPS domes considered, the vertical velocity is 12.47 mm/year maximum, −8 mm/year minimum and +0. 44 What we really know of the sea levels is that in the long term tide gauge locations they are only oscillating since measurement began without any acceleration component.
The rates of rise of the long term tide gauges may increase or decrease from one update to another suggesting local positive or negative accelerations, but this may simply be the result of the oscillations and the changes are usually negligible. See gure 1 and compare latest and prior versions of the surveys [8] , only considering the rates of rise for the same tide gauges, when computed with the same approach
Mass addition by melting of ice and thermal expansion by warming of waters at the rates computed by the climate models should translate in signi cant accelerations of the rate of rise of sea levels. If this rise cannot be demonstrated, it means that the computed e ects of ice melting and thermal expansion are overrated.
The existence of the quasi 60 years periodicity is what dictates the minimum record length to infer a reasonable relative rate of rise trend. See Figure 1 . The oscillations of the sea levels di er considerably from one place to the other in amplitude and phase and period. Which are the speci c other periodicities for every tide gauge of the world in addition to the quasi 60 years does not impact at all on the assessment of velocity and acceleration.
. The local picture of relative sea level rise and subsidence at the tide gauges
The study of the residuals of equation (6) The Venezia Punta della Salute tide gauge coupled to the Venezia S. Stefano (and Venezia Arsenale) tide gauges permit us to assemble a 128 years long record to be used to assess the multi-decadal oscillations for Venice.
The secular trend in MSL at Venezia during the twentieth century was a factor of two greater than at the nearby Trieste, which is almost certainly related to local anthropogenic e ects including ground water pumping [11] .
Trieste has 2 tide gauges with data in PSMSL [9] , TRI-ESTE and TRIESTE II:
TRIESTE ( The Trieste tide gauge is a 138 years long record that permits us to assess the multi-decadal oscillations for Trieste. The data of Venezia II and Trieste II only cover a decade, and are therefore not enough to infer any trend. However, while the data of Venezia II seems to oscillate about a higher rate of rise trend line than the data for Venezia Punta della salute (+16.01 vs. 2.44 mm/year), the data of Trieste II seems to oscillate about a much lower rate of rise trend line than the data for Trieste, actually a significant rate of fall (−9.04 mm/year vs. 1.25 mm/year). This is very likely the result of a di erent subsidence rate at the tide gauges.
Neglecting the novel, short records of Venezia II and Trieste II, the relative rates of rise of sea levels are therefore assessed as +2.44 mm/year for Venice and +1.25 mm/year for Trieste.
While the accurate determination of the absolute sea level rise in Trieste and Venice is di cult, much easier is the assessment of the presence or not of a signi cant positive acceleration.
The case of the composite record of Trieste and Venice is shown here. Figure 3 presents the Venice tide gauge results, while Figure 4 presents the results for Trieste. In these gures: 1. is the measured MSL with gaps lled and tting with a line and sines; 2. is the residual of the tting with a line and sines; 3. is the present rate of rise of sea level by using di erent record length; 4. is the time history of the rate of rise from all the data up to a speci c time; 5. is the same as d) with zoom on the last two decades of the satellite altimetry; 6. is the measured MSL of the historical and recent stations; 7. is the measured MSL tted with a parabola thus returning the average acceleration; 8. is the measured MSL tted with a cubic polynomial thus returning the average time rate of change of the acceleration 9. is the raw periodogram of the monthly average mean sea level results with gaps lled.
The periodogram is computed with the 95% KolmogorovSmirnov con dence intervals by using the online tool proposed in [65] . The longer term periodicity of quasi-60 years is clearly shown in both periodograms. About same shorter multi-decadal and inter-annual periodicities are also evidenced. The amplitude of the oscillations is quite di erent, possibly representing di erent exposure. The MSL behavior is well described by oscillations with monthly, annual, inter-annual and multi decadal sinusoidal periodicities. If an oscillation is not exactly sinusoidal, a longer periodicity oscillation may be approximated by di erent sinusoidal oscillations of same and reduced periodicities. The most relevant sinusoidal periodicities of the tting with equation (5) If acceleration has to be claimed, using di erences smaller than the measuring accuracy, a number that is signi cantly larger than the statistical linear tting accuracy usually considered by intergovernmental sea level experts, this acceleration is actually negative for Venice.
For Trieste, the oscillatory model of constant trend very well represents the tide gauge behavior since the end of the 1800s. During the critical two decades 1993 to present, the rates of rise have not accelerated in Trieste. Over the period January 1993 to December 2012, the average, maximum and minimum relative rate of rise have been 1.140, 1.212 and 1.099mm/year. Over the period January 1973 to December 1992, the average, maximum and minimum relative rate of rise were 1.207, 1.264 and 1.126mm/year (+0.067, +0.052 and +0.027 mm/year respectively). The standard error value for the slope of the linear tting curve is ±0.050 mm/year. If acceleration has to be claimed, using di erences smaller than the measuring accuracy, a number that is signi cantly larger than the statistical linear tting accuracy usually considered by intergovernmental sea level experts, this acceleration is actually negative for Trieste.
By using as a measure of a tting quality the average of the absolute value of the residual from equation (2) -linear tting -or equation (6) -line and multiple sines tting, for VENEZIA this parameter drops from 68 to 58 mm, while for TRIESTE this parameter drops from 60 to 49 mm, when moving from equation linear tting to line and multiple sines tting. Reference MSL is 7,000 mm. The periodograms of the measured and tted data sets are close each other.
During the critical two decades 1993 to present, the rates of rise have not accelerated in Trieste and Venice.
For Venice, during the critical two decades 1993 to present, the rates of rise have not accelerated. Over the time period January 1993 to December 2000, the average, maximum and minimum relative rate of rise have been 2.214, 2.244 and 2.203 mm/year. Over the period January 1973 to December 1980, the average, maximum and minimum relative rate of rise were 2.380, 2.396 and 2.369 mm/year (+0.166, +0.152 and +0.166 mm/year respectively).
The standard error value for the slope of the linear tting curve is ±0.061 mm/year.
If acceleration has to be claimed playing with di erences smaller than the measuring accuracy, a number that is signi cantly larger than the statistical linear tting accuracy usually considered by intergovernmental sea level experts this acceleration is actually negative for Venice.
For Trieste, over the time period January 1993 to December 2012, the average, maximum and minimum relative rate of rise have been 1.140, 1.212 and 1.099 mm/year. Over the period January 1973 to December 1992, the average, maximum and minimum relative rate of rise were 1.207, 1.264 and 1.126 mm/year (+0.067, +0.052 and +0.027 mm/year respectively). The standard error value for the slope of the linear tting curve is ±0.050 mm/year. As for Venice, if acceleration has to be claimed playing with differences smaller than the measuring accuracy, this acceleration is actually negative also for Trieste. Historically, the rates of rise have always been computed by linear ttings, while parabolic tting have been used to evaluate the acceleration. Linear ttings, or more complex with a line and multiple sines, are perfect to describe non-accelerating patterns or to suggest the presence of a perturbation on a trend. So far there has been no sign of such a departure measured by a tide gauge. Results of parabolic and cubic tting are however also reproduced in the Figures 3, 4 . Even if it has been proposed in the literature to compute relative sea level accelerations by parabolic and other order ttings of the monthly average mean sea levels, we do not support this approach. A comparison of the relative rates of rise in the tide gauges of sufcient quality and length provides a much simpler and effective tool.
The parabolic tting applied to VENEZIA returns a negative second order coe cient. The relative rate of rise is therefore reducing. A parabolic tting applied to the data for TRIESTE conversely returns a positive second order coe cient. The relative rate of rise is therefore increasing. The negative second order coe cient for VENEZIA is however much larger in module than the positive second order coe cient for TRIESTE, −0.0026 vs. +0.0013 mm/year.
The cubic tting applied to VENEZIA and TRIESTE returns negative and positive third order coe cients, indicating in one case the acceleration is increasing and in the other case is reducing. This additional information by cubic and parabolic tting only con rms that the acceleration is negligible.
SONEL [9] and JPL [10] are not very helpful in understanding which is the role of subsidence in these relative sea level rates of rise. As previously stated, the computations of the vertical velocity of GPS domes still su er from inaccuracies of ±2 mm/year, as may be guessed by compar- ing the di erent velocities computed by the two organizations by using the same data [5, 6] . For the GPS dome of VENE, SONEL [9] suggests a vertical velocity of +1.53 mm/year (uplift), while JPL [10] suggests an even larger uplift of +2.641 mm/year, Figure 5a , b. The nearby GPS dome of VEN1 seems to have about same reliability as VENE, but this time the adjusted record suggests a huge subsidence, Figure 5 .c. SONEL claims the signal is not robust for VEN1. For the other GPS dome of VEAR as well as the GPS dome of TRIE in Trieste, SONEL does not present any data, while JPL only considers the GPS dome of VENE. The result above is quite surprising and opposite to the general understanding of subsidence in Venice claimed in many published studies [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] and cast serious doubt about the accuracy of the GPS monitoring of GPS domes near tide gauges for the purpose of assessing absolute rates of rise of sea levels.
Depending on the time span considered, di erent rates of subsidence of the Venice area have been proposed [11] [12] [13] [14] [15] [16] [17] [18] ranging from 0.6 to 1.6 mm/years by using sediment core data and archaeological remains.
It is well accepted that during the last century, the subsidence of Venice was much larger, about 2.5 mm/year total, 1.5 mm/year attributed to subsidence mainly due to groundwater pumping in the nearby industrial area and 1 mm/year of eustasy [24] .
Various methods have been proposed to assess the subsidence and eustasy in Venice [19] [20] [21] [22] [23] [24] [25] with di erent results, but never before with a subsidence replaced by uplift. According to the latest study [25] , Venice is very likely still sinking at a signi cant rate, despite previous studies which suggested the city's subsidence had stabilized. Pumping groundwater from beneath the city combined with the ground's compaction from centuries of building was suggested as the cause of the city subsiding during the last century, and after a halt to the groundwater pumping studies indicated that the subsidence stopped. In the past, text books were suggesting that Venice was built on a wooden base, and that this rotted away, especially last century.
By using a combination of measurement techniques including GPS and InSAR that provided data on both the absolute and relative shifts in elevation of the area, [25] tracked the changes in the elevation of Venice and its surrounding lagoons over the time window 2000 to 2010. The authors of [25] found that the city of Venice was still subsiding on average about 1-2 mm/year, with the 117 islands in the Venice's lagoon also sinking, the northern sections at a rate of 2-3 mm/year and the southern sections at 3-4 mm/year.
According to [25] , by using a much more sophisticated technique than [9] and [10] These latter values are certainly much more realistic than the SONEL and JPL computations for the same GPS dome, and perfectly in line with the relative sea level results shown in Table 1 and Figures 1 and 2 .
While it would be helpful to have an accurate geographic map of the distribution of subsidence rates in the Adriatic or the gaps therein, there is insu cient quality to prepare such a map. The best approach to assess the different subsidence in Venice and Trieste is still the old way, namely from the di erent relative rates of rise of sea levels measured by the tide gauges after clearing the multi decadal oscillations.
Discussion
Bella ore, Ghezzo, Tagliapietra and Umgiesser [1] accept that the near future Venetian sea level rise will be part of a global rise caused by thermal expansion of the ocean waters and melting of icecaps caused in turn by global warming induced by anthropogenic carbon dioxide production as claimed by the IPCC [35] . But the worldwide tide gauges have never shown a sign of acceleration since the time when the anthropogenic global warming (AGW) theory was proposed.
The lack of acceleration in the relative sea level recorded by tide gauges has been the subject of many papers contrasting the pattern predicted by the IPCC climate models [2-7, 27-34, 36-50] . All the local tidal gauges of su cient quality and length show slowly rising rather than accelerating sea levels over the last few decades. This is consistent with the for the most part oscillating global surface temperatures [51] [52] [53] [54] , the at ocean temperatures 0-2000 meters [55] and nally the shrinking sea ices of the Arctic being compensated by the expanding sea ices of the Antarctic [56] .
According to Bella ore et al., "Transitional areas such as lagoons are among the most impacted and delicate environments, threatened by the combined e ects of climate change and human action". Hence, "The integrated management of these speci c systems would require the possibility to investigate and cope with induced changes in the hydrodynamics, morphodynamics and ecosystem characteristics". After which numerical models are used "to examine, by means of a modeling tool, the e ects of the combined action of sea level rise, climate changes and human activities, such as the building of structures for coastal defense (mobile barriers), on transitional area habitats". The study of the "e ects of climate change" does not seem a correct basis for a paper dealing with coastal management, as many other threats have much higher priority on local scenarios.
As reported by [2-7, 27-34, 36-50] , and shown in Figures 1-5 and Table 1 , the tide gauge measurements do not support any claim of accelerating seas over the last few decades, and it is appropriate here to recall that: -all the tide gauges of the world of su cient quality and length display oscillations and not accelerations of the relative sea levels over the last two decades -see Figure 1 for two examples; -the latest average relative rate of rise of the sea level in the 170 tide gauges of [8] satisfying the minimum record length criteria is less than 0.25 mm/year [5, 6 ] -see Figure 2 ; -this relative rate of rise is probably the result of more subsidence rather than uplift at the tide gauge, but this is di cult to assess with accuracy -see Figure 1 and [8, 62] ; -as the world's tide gauges is more likely subject to subsidence than uplift, the absolute rate of rise at the worldwide average tide gauge may be even less than 0.25 mm/year -see Figure 2 and There is a serious concern about the reliability of the many climate monitoring projects recently proposed, as results not supportive of the AGW theory have often been corrected (see for example the tilted curves of ARGO ocean temperatures [4, 55] or the satellite GMSL [5, 6, 29, [56] [57] [58] [59] ). We nally mention the raw signals of satellite missions as Jason/Topex based on altimetry or GRACE based on gravitometry actually show results that are supporting a pattern of small relative sea level rises as those measured on average at the tide gauges when enough data is available. As reported by [66] and reproduced in Figure 5 , the raw signal from the Jason/Topex and the GRACE experiments show the relative global mean sea level is not increasing over the time window 1993 to 2008. As the rising absolute sea level rise of +3 mm/year is only the result of arbitrary corrections, we should not worry too much about this datum.
Conclusions
There is no reason to be alarmed by absolute sea level velocities and relative sea level accelerations. To have a 1 meter sea level rise by 2100, we need huge accelerations, but in the 15 years of this century at the average tide gauge the relative sea level rise has been only 3.75 millimeters.
The chances of a further 996.25 millimeters sea level rise in the remaining 85 years are becoming more unlikely as the years go by.
The problem of Venice is more subsidence than rising sea level.
Bella ore et al. [1] start their coastal management study with a non-problem -the anthropogenic CO2 driven sea level acceleration. This unproved assumption is dis- tracting attention from the many more real issues in coastal management.
